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Introduction
Several prenylated anthranoids have been found to occur in the family Hypericaceae and the majority of them are C-prenylated. Harungana madagascariensis from this family is recognized to be a particularly rich source of this type of secondary metabolites. [1] [2] [3] [4] Harunganin (1), harongin anthrone (8) , harunganol B (9), kenganthranol A (10) and 1,7-dihydroxyxanthone (14) have been isolated from the stem bark of this plant and their structures were elucidated by means of spectroscopic analysis. [1] [2] [3] [4] Apart from the last compound, all were C-prenylated and showed strong α-glucosidase enzyme inhibition activity. 3, 4 Harunganin [ (3, 8, 9 -trihydroxy-6-methyl-4,4,5-tris(3-methylbut-2-enyl)anthracen-1(4H)-one] (1), the major constituent of this plant and the most active in this series, was observed to be instable in solution. The thermal (neat) rearrangement of harunganin methyl ether was studied by Richtie and Talyor 2 and that of harunganin (1) and the related isomers ferruginin A and B by Monache et al. 5 However, in the previous work 2 , only one rearranged product was observed upon heating of harunganin methyl ether whereas several products were formed according to our TLC studies in the solution decomposition of harunganin (1) . Therefore, in the course of the present study, we reinvestigated the thermal rearrangement of harunganin (1) in dichloromethane solution. In addition, we included the O-allylation of this and some other natural phenolic compounds from this plant as model studies, using an allylation method described in the literature.
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Results and Discussion
Refluxing of harunganin (1) in dichloromethane gave a mixture of five rearranged compounds 2-6. As can be seen from Scheme 1, the sterically congested two prenyl groups at C-4 thermally rearrange into the ortho or para position of the respective phenolic hydroxyl groups at C-3, C-8, and C-9. (1) by Monache et al. 5 One new compound, the anthrone B (6) was observed in the long term boiling in dichloromethane. The structures of these compounds were elucidated by comparison of their spectroscopic data with those reported in the literature.
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O-Allylation of harunganin (1) gave one major O-allylation product 7 (Scheme 2). During this short term heating in acetone, no major prenyl migration was observed. Not surprisingly, the chelated hydroxyl groups at C-8 and C-9 were not allylated. Harongin anthrone (8) and harunganol B (9) gave bisallylation products. In addition to the O-allylation of the non-chelated hydroxy group at C-3, a C-allylation of the C-H-acidic benzylic anthrone position occurred to afford the products 11 and 12, respectively. The mass spectra of these products showed introduction of one or two allyl units in the molecule. The presence of allyl groups was supported by the signals in the 1 H NMR spectra for compound 11 at δ Interestingly, kenganthranol A (10) with a benzylic hydroxyl group at C-10, did not undergo allylation at this sterically hindered hydroxyl group and gave one major product 13 with allylation of the non-chelated phenolic hydroxyl group at C-3. As expected, 1,7-dihydroxyxanthone (14) gave only the mono-allylation product 15 with reaction of the nonchelated hydroxyl group at C-7.
In summary, the long term thermal decomposition in dichloromethane of harunganin (1) gave products also found as natural constituents in H. madagascariensis and similar rearrangements may occur in biosynthesis. During the allylations of some phenolic anthranoids only the more reactive non-chelated hydroxyl groups reacted. C-Allylation was observed in the reaction of harongin anthrone (8) and harunganol B (9) to yield the O-and C-bisallylation products 11 and 12, respectively.
Experimental Section
General Procedure. Melting points were determined on a Büchi 535 melting point apparatus and are uncorrected. The IR spectra were obtained in CHCl 3 a JASCO 302-A spectrophotometer. UV spectra were recorded on a Hitachi UV 3200 spectrophotometer.
1 H and 2D NMR spectra were run on Bruker AMX 400 and AMX 500 MHz NMR spectrometers. Mass spectra were obtained with a Varian Model MAT 311 spectrometer at 70 eV. HREIMS were taken on a JEOL HX 110 mass spectrometer. Silica gel [Kieselgel 60 (0.063-0.200 mm) were used for column chromatography; precoated silica gel plates (Merck, Kieselgel 60 F254, 0.25 mm and 1 mm) were used for TLC and preparative TLC analysis. Spots were visualized under UV light (254 and 366 nm) and by spraying with ceric sulfate followed by heating. Thermal rearrangement of harunganin (1). Harunganin (1) (85 mg) was refluxed in dichloromethane (30 mL) for 90 h. The crude products were purified by silica gel column chromatography. Hexane-ethyl acetate (99:1) eluted successively compounds 2 (13.2 mg), 4 (8.6 mg), 3 (17.0 mg), 5 (6.0 mg), and 6 (4.2 mg). The respective structures were assigned by comparison with literature values.
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Typical procedure for allylation of phenolic compounds 7-10 and 14. The procedure used was similar for all allylations. A solution of the compound in anhydrous acetone (10 mL) was added to a suspension of potassium carbonate (1.0 g). Allyl bromide was added drop wise and the mixture was reflux for 1.5 h. After removal of the solvent, water was then added and the mixture was extracted with ethyl acetate (3 x 10 mL). The combined organic extracts were washed with water (50 mL), dried (MgSO 4 ) and concentrated in vacuum. The residue was examined by TLC using the mixture of hexane-ethyl acetate (96:4) as eluent.
3-O-Allylharunganine (7)
. Allyl bromide (300 mg, 2.4 mmol) was added to a solution of harunganin (1) (15 mg, 0.033 mmol) following the procedure described above. After completion of the reaction (TLC monitoring), work up was carried out and the residue was chromatographed on silica gel. The fraction containing 7 was purified on preparative TLC (PTLC) to give an orange oil (11.5 mg, 71 % (8) (20 mg, 0.043 mmol) using allyl bromide (400 mg, 6.6 mol) and following the procedure described above gave a yellow oil after silica gel column chromatography and PTLC using hexane-ethylacetate (4%) as eluent (12.5 mg, 53 %), 1 H NMR
